A simple and low-cost electrochemiluminescence detector for capillary electrophoresis.
A simple and cost-effective electrochemiluminescence (ECL) detector for capillary electrophoresis (CE) has been developed. The detector was constructed by vertically gluing a 0.5 mL plastic sample vial onto a piece of 1.5 cm x 1 cm x 0.6 mm indium/tin oxide (ITO)-coated glass plate. End-column ECL detection was performed in a wall-jet configuration. Potential control of the ITO electrode was provided using a direct current (DC) battery. Tris(2,2'-bipyridyl)ruthenium(III) (Ru(bpy)3(3+))-based ECL reaction was used for sensitive detection of four trialkylamines (trimethylamine, triethylamine, tripropylamine, tributylamine) and two amino acids (proline, hydroxyproline). With 15 mM sodium borate (pH 9.5) plus 3.5 mM Ru(bpy)3(2+) present in the detection cell and the ITO electrode biased at 1.7 V (vs. platinum wire reference), the test analytes can be efficiently separated and sensitively detected by the developed CE-ECL system. Linearity (r > or = 0.995) over two orders of magnitude and an average number of theoretical plates of 160 000/m were generally obtained. Reproducibility on peak height and migration times (n = 42) was 3.3% and 1.2% for tripropylamine, and 2.4% and 1.5% for proline, respectively. The detection limits were in the range of 2-5 microM (1-2 fmol) for the test analytes.